Attorney Docket No. 0343-0036 

-1- 


CERTIFICATE OF MAILING BY "EXPRESS MAIL" 
"Express Mail" Mailing Label: EV 321713861 US 


Date of Deposit: January 29. 2004 


I hereby certify that this paper or fee is being deposited with 
the United States Postal Service "Express Mail Post Office 
Box Addressee" service under 37 CFR 1.10 on the date 
indicated above and is addressed to: Mail Stop Application, 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 

signaturb ::^4^J^ (qciUCZ^ 


SIGNATU RL ^ 


HEAVY DUTY CART LIFTER 

Inventors: Ramiro Arrez 
James Rims a 
Carlos Arrez 


BACKGROUND OF THE INVENTION 
[0001] The present invention generally relates to lifters for 

refuse collection containers and, more specifically, to lifters 
for lifting, tilting and diimping residential-style refuse 
containers . 

[0002] It has been a common practice in the refuse collection 

industry for a single refuse receiving vehicle to service both 
residential and commercial establishments. Traditionally, 
residential refuse receptacles were approximately 30 gallon 
containers, which the vehicle operator lifted by hand to dump 
into the refuse receiving cavity of the vehicle. In contrast, 
commercial refuse containers are typically much larger steel 
containers often with a volume of two cubic yards or greater, 
and are commonly referred to as ^Mumpsters . These containers 
are typically pivot-dumped into the refuse receiving cavity by 
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mechanically tipping the container over the rear edge of the 
refuse receiving cavity. Such containers are usually tipped by 
a cable and winch, or by a hydraulically actuated tipper bar 
that rotates and lifts the container. 

[0003] More recently, it has become popular in some 

residential areas to use larger, plastic roll-out refuse 
receptacles that have a capacity of approximately 90 gallons. 
Typically, these refuse receptacles have two lifting handles or 
bars along a common exterior receptacle wall and two wheels for 
convenience in moving the receptacle. As a result of the 
greatly increased size over prior residential receptacles, the 
roll-out refuse residential receptacles are not easily lifted by 
hand. This has given rise to the development and use of refuse 
receptacle lifters specifically made for these larger roll-out 
receptacles . 

[0004] Examples of commercially successful refuse receptacle 

lifters are the TuckAway lifters manufactured by Perkins 
Manufacturing Company of LaGrange, Illinois, and shown variously 
in U.S. Patent Nos . 4,741,658, 4,911,600, 5,024,573, 5,069,593, 
5,257,877, 5,466,110, and 6,503,045. These lifters typically 
include a carriage for holding the refuse receptacle that can be 
retracted to a lower position, generally underneath the sill of 
the hopper of a rear-loading refuse collection vehicle where 
they do not interfere with the dumping of commercial containers 
by a cable and winch, and, in some models, by the operation of a 
tipper bar. 
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[0005] One issue that recurs with lifters that retract to a 

stowed position beneath the hopper sill is the ground clearance 
that is needed as it moves to and from the stowed position, and 
when it is in the stowed position. This is exacerbated by the 
hooks used to engage the lifting handles of the refuse 
receptacle, which typically protrude beyond the face plate of 
the carriage and, thus, extend downwardly when the lifter is in 
its retracted position. 

[0006] In addition, durability, reliability, and simplicity 

of manufacture and operation are highly desirous attributes of a 
lifter due to the environment in which they are used and the 
abuse to which they are subjected. Continuing efforts are being 
made to develop lifters having one more of these attributes - 

SUMMARY OF THE INVENTION 
[0007] These objects, as well as others that will become 

apparent upon reference to the following detailed description 
and accompanying drawings, are met by a cart lifter for lifting 
and inverting a refuse collection cart in which the cart has 
spaced-apart upper and lower engagement surfaces. One version 
or embodiment of the cart lifter of the present invention 
comprises a base, which is typically secured to the sill area of 
a rear-loading refuse collection truck. The lifter includes a 
face plate pivotally mounted with respect thereto for engaging a 
refuse cart and moving between a first, lower position and a 
second, raised and inverted position for dumping the contents of 
the cart into the bin or hopper of the refuse collection 
vehicle. An actuator is mounted to the base and operatively 
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attached to the face plate for moving the face plate between the 
lower and the raised and inverted positions. In the preferred 
embodiment, the actuator comprises a rotatory actuator having a 
housing that is carried by the base and a rotatable output shaft 
to which the face plate is directly or indirectly mounted. A 
lift member is secured to the face plate for engaging the upper 
engagement surface of the collection cart and a latch assembly 
is mounted to the face plate for capturing the lower engagement 
surface. The latch assembly in this embodiment comprises a 
track carried by the face plate with a slide moveably mounted in 
the track- An engagement member such as a hook is pivotally 
carried by the slide for movement between a position for 
capturing the lower engagement surface of the collection cart 
and a retracted position. The hook is biased towards the 
capturing position. An actuator arm is provided that has one 
end pivotally carried by the base, or the actuator housing, and 
the other end operatively connected to the slide. Optionally, a 
support or bracket may be secured to the base for pivotally 
mounting one end of the actuator arm. Consequently, when face 
plate is moved from the raised and inverted position to the 
lower position, the actuator arm moves the slide along the track 
to cause the hook to engage a -portion of the face plate to move 
the hook to the retracted position. This may increase the 
ground clearance of the lifting device as it moved to the lower 
position . 

[0008] In the preferred embodiment, the face plate may be 

pivotally connected to the output shaft of the rotatary actuator 
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by a lift arm. The lift arm may comprise two parts pivotally 
connected to each other and secured in an operating position by 
shear bolts, a detent arrangement, or other force-relief 
mechanism, to provide a break-away feature, should the lifter 
collide with obstacles, road debris or other potentially 
destructive ob j ects . 

[0009] Other objects and advantages will become apparent upon 

reference to the following detailed description and accompanying 
drawings . 

DESCRIPTION OF THE DRAWINGS 
[00010] Fig. 1 is a fragmentary perspective view of the rear 
end of a rear-loading refuse collection vehicle including a 
lifter in accordance with the present invention. 

[00011] Fig. 2 is a perspective view of a typical residential 
refuse collection container to be used with the lifter of the 
present invention . 

[00012] Fig. 3 is a side view of a lifter according to the 
present invention showing the lifter in its lower or stowed 
position - 

[00013] Fig. 4 is a perspective view according to the present 
invention with the lifter shown in its lower or stowed position. 
[00014] Fig. 5 is a side view of the lifter of Fig. 3 with the 
lifter in a cart-engaging position in which the upper hook is 
positioned to engage under the upper engagement surface of a 
refuse collection cart. 

[00015] Fig. 6 is a perspective view of the lifter in the 
cart-engaging position of Fig. 5. 
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[00016] Fig. 7 is a side view of the lifter in the raised and 
inverted position for dumping a refuse collection cart. 
[00017] Fig. 8 is a perspective view of the cart lifter in the 
raised and inverted position of Fig. 7, illustrating the 
underside of the face plate. 

[00018] Fig. 9 is an exploded perspective view showing the 
slide and lower hook assembly for the preferred embodiment of 
the present invention. 

[00019] Fig. 10 is a side view of cart lifter in approximately 
the cart-engaging position showing the optional break-away 
feature lift arm. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[00020] With reference to Fig. 1, there is seen the rear 
portion of a typical rear-loading refuse collection truck, 
generally indicated by 10. The truck includes a refuse 
collection body defined generally by a pair of side walls 12, a 
top wall 14, and bottom wall (not seen) . A rear-load hopper 
assembly, generally indicated by 16, is mounted at back of the 
collection body and includes side walls 18, and a curved bottom 
hopper wall 20. The bottom hopper wall 20 slopes upwardly 
toward a rearward sill or sill edge 22, over which refuse- dumped- 
into the collection hopper. 

[00021] The rear load collection truck illustrated in Fig. 1 
is adapted for dumping both very large, multi-cubic yard 
containers, commonly referred to as dumpsters, one of which is 
shown in dashed lines in Fig. 1, as well as much smaller 
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residential-style containers, such as that shown in Fig. 2. For 
dumping the large containers, a tipper or kick bar 24 is 
pivotally attached to the back of the truck by a bracket 2 6 that 
is rotated by a pair of hydraulic cylinders 28 (one shown) . 
[00022] When a large container is to be dumped, the container 
is rolled into position adjacent the sill area of the collection 
truck. A trunnion bar, which extends along one edge of the 
container is captured by a latching mechanism, or in a slot that 
extends along the sill of the truck. The container is then 
lifter and tilted by rotating it about the trunnion bar by the 
tipper bar 24. Alternatively, the truck may have a cable and 
winch for lifter and tilting the container. 

[00023] For dumping smaller residential style refuse 
collection containers, the refuse collection truck 10 includes a 
lifter, generally designated 30, embodying the present the 
invention, mounted at rear of the hopper. While only one lifter 
30 is illustrated in connection with the collection truck 10, 
two could used. While the lifter 30 is shown in connection with 
the particular truck, this is solely for purposes of 
illustrated. The lifter 30 may also be used on trucks that use 
a cable and winch system, or on trucks devoted solely to 
residential pick-up and having no capability — of-- lifting 
dumpsters. In addition, the lifter 30 may be used on side load 
trucks, or on larger multi-yard containers with suitable 
hydraulic or other power attachments. 

[00024] A typical residential refuse container or cart 32 for 
use in connection with the present invention is shown in Fig. 2. 
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The typical container 32 is made of rigid plastic construction 
with a body 34 and hinged lid 36. A pair of wheels 38 allow the 
container to be conveniently moved curb side, or to another 
pick-up location. The front side of the container includes a 
generally recessed area 40 to accommodate lifter units on the 
refuse collection vehicle. For cooperation with such lifters, a 
pair of parallel, spaced-apart engagement surfaces 42 are formed 
or secured in the container body in the recessed area 40. As 
illustrated, the engagement . surfaces 42 may comprise parallel, 
spaced-apart lift bars 42 that are firmly secured to the 
container body in the recessed area. Other residential 

containers do not have bars, but have comparable functional 
structures molded into or otherwise attached to the container . 
The lid 36 is hingedly connected to the body, so that the lid is 
naturally open by gravity when the container is in routed for 
dumping. While a particular embodiment of a collection cart is 
shown in Fig. 2, they are available in a variety of styles and 
designs, and the present invention is not limited to any 
particular style or design of refuse collection container. 
[00025] Turning to Figs. 3-10, there is seen in detail the 
cart lifter 30 according to the present invention. Figs. 3 and 
4 show the cart lifter 30 in the lower or stowed position. 
Figs. 5 and 6 show the cart lifter 32 generally in the cart- 
engaging position. Figs. 7 and 8 show the cart lifter 30 in the 
raised and inverted dumping position. The illustrated lifter 30 
includes a base 44 comprising a steel plate by which the cart 
lifter 30 is secured to the truck in the vicinity of the edge or 
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sill of the hopper. The lifter 30 includes a face plate or 
carriage 46 against which the collection cart 32 is positioned 
for dumping, A pair of lift arms 48 secure the carriage 4 6 to 
the opposite ends of a rotatable output shaft 52 of a hydraulic 
actuator 54. Alternatively, a single lift arm can be utilized, 
which would be connected to the output shaft that extends 
through only one end of the hydraulic drive unit. 

[00026] The hydraulic drive unit 54 may be of any suitable 
design and may be, for example, a rotary hydraulic motor, 
although other non-rotary drives or non-hydraulic drives may be 
used. Most preferably, the drive unit 54 is an HS series 
helical hydraulic shaft rotary drive unit, as supplied by Helac 
Corporation of Enumclaw, Washington. These drive units are 
available in a variety of torque capabilities, and model HS-25k 
is believed to be suitable for the present application. The 
drive unit 54 is attached, as by welding or bolting, either 
directly or indirectly to the mounting or base plate 44. It is 
also possible that the actuator 54 may be attached to another 
structure, instead of directly to the base itself, which other 
structure is either directly mounted to the base or indirectly 
mounted to the base through one or more intermediate structures. 
Accordingly, when it is stated that a particular- component is - - - 
mounted to or carried by the base plate, it is intended that 
such a phrase be broadly construed to mean both directly 
mounting and indirectly mounting, where intermediate structures 
may be located between the particular component and the base 
plate . 
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[00027] The face plate 4 6 has a generally L-shape, when viewed 
from its side edge (as in Fig. 3), and is secured to a lower 
portion 56 of the lift arm by, e.g., welding. The lower portion 
56 of the lift arm 48 is secured by a break away attachment, 
which will be discussed in greater detail below, to an upper 
portion of the lift arm 58 which is attached to the output shaft 
52 of the drive unit 54. The carriage 46 includes an upper hook 
which is fixed thereto for engaging under and lifting (or 
otherwise capturing) the upper engagement surface 42 of a 
residential refuse collection cart 32. By ^^capture", it is 
intended to encompass engagement or positioning of the hooks 
with respect to the engagement surfaces of the cart so that the 
cart is not inadvertently released when inverted. 

[00028] In keeping with one aspect of the present invention, 
the lifter 30 is provided with a 1 ower hook 62 for selectively 
engaging over or otherwise capturing the lower engagement 
surface 42 of a refuse collection cart 32 during its engaging 
and inverting sequence. Specifically, the lower hook 32 is 
retracted to a position partially, substantially or entirely 
behind the face plate 46 when the lifter 30 is in its lower or 
stowed position, as seen in Figs. 3 and 4; remains in the 
retracted position as the lifter passes - through its-- ^^ready" 
position for engaging the upper engagement surface of the 
collection cart with the upper hook 60, as seen in Fig. 5 and 6; 
and extends out to capture the lower engagement surface of the 
refuse collection cart as it moves from the ^^ready'' position to 
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dumping the refuse collection cart. 

[00029] Maintaining the lower hook in the retracted position 
in the lower, stowed position offers a higher ground clearance 
than if the lower back were in a fully extended position. 
Maintaining the lower hook in the retracted position when in the 
^^ready" position may reduce or minimize the scarring or marring 
of the collection cart 32. In this embodiment, the lower hook 
62 only slides down and captures the lower engagement surface of 
the cart when the lifter 30 is in the rotational dximp cycle, and 
the cart 30 is already lifted well into the air. In addition, 
the retraction of the lower hook 62 as it moves from the 
inverted position to the ready position reduces the possibility 
of the cart 32 being drawn under the sill of the truck by mal- 
functioning of the latch. 

[00030] To this end, the lower hook 62 forms part of a latch 
assembly 64 mounted to the rear surface of the plate 46 (as best 
seen in Figs. 8 and 9). The latch assembly 64 comprises a track 
defined by a pair of opposed flanges 66 which slidably capture a 
slide block or member 68 that is moveably received there 
between. As illustrated, each flange 66 comprises an elongated 
bar secured to the- back side of the plate to which a strip of 
steel plate is secured by bolts to form the over hanging lip of 
each flange. Alternately, each flange could be a length of 
angle iron with a generally Z-shaped cross-section, one leg of 
the Z being secured to the back of the face plate and the other 
leg of the Z forming the lip of the flange. The slide block 68 
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is preferably made of .a solid composite plastic block which 
requires no grease or other lubricant for smooth sliding 
reciprocation along the length of the tracks. 

[00031] To move the slide block 68 along the track, at least 
one and preferably a pair of actuator arms 7 0 are provided that 
have one end secured to the base and the other end to the slide 
block. As illustrated, each of a pair of actuator arms 70 has a 
generally L-shaped configuration with the short leg of the L 
being pivotally mounted to a bracket 72 that is attached to the 
base plate by, e.g., welding or a bolted arrangement. The other 
end of the actuator arm is pivotally secured to the slide block 
by means of a cross bar 74 mounted to the slide block. 
Alternatively, the upper end of the actuator arm could be 
pivotally secured to the actuator housing. Self-lubricating 
bushings may be provided between the ends of the actuator arms 
and the cross bar to provide for a greaseless operation. 
[00032] The lower hook 62 is pivotally mounted to the slide 
block 68 by means of a hinge pin 7 6 received in apertures in the 
two opposed arms 78. The lower hook is biased towards cart 
engaging position by means of, e.g., a spring. 

[00033] Thus, as the cart lifter moves from the lower, stowed 
position to the ^^ready" position- the slide block moves along the 
track, the lower hook being maintained in position behind or on 
the backside of the face plate. As the lifter moves from the 
^^ready" position through the inverted position, the slide block 
continues to move down the track and the lower hook moves beyond 
the edge of the face plate. At this point, the lower hook moves 
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{ rotates) to project beyond the plane of the face plate due to 
its being biased in that direction, so that it is in position to 
capture the lower engagement surface of the collection cart. In 
the illustrated embodiment, the face plate 4 6 includes a cut-out 
80 on its lower portion sized to receive the extended lower hook 
62. 

[00034] To minimize the overall width of the lifting device, 
the bracket 72 or support arm for the actuator arms 70 is 
preferably carried on the base plate so as to be inboard of the 
end of the rotatable output shaft 52. 

[00035] In keeping with another feature of the invention, the 
lift arms 48 may optionally provide for a break-away feature 
that increases the chances of lifter survival in the event the 
refuse truck bottoms-out, or the lifters are otherwise forcibly 
impacted by road debris or the like during operation of either 
the truck or the lifter. To this end, the lower or' outer 
portion 56 of the lift arm is pivotally mounted to the upper or 
inner portion 58 of the lift arm by means of a heavy-duty pivot 
bolt 82. In addition, the lower portion 56 of the lift arm is 
secured to the upper portion 58 of the lift arm by one and 
preferably two shear bolts 84 that will be sheared off in the 
event of impact, thus permitting the carriage to--pivot about the 
pivot bolt 82, as shown in Fig. 10. Although illustrated with 
shear bolts, the breakaway feature may employ other force-relief 
structures that allow relative movement between mechanical parts 
when an external face exceeds a certain threshold. For example, 
in place of the shear bolts, detent arrangement could be used 
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wherein one portion of the - lift arm includes a raised curved 
protruding surface and the other portion includes a mating 
recess or dimple. The curved surface and dimple could be 
forcefully disengaged when the lifter hits an obstruction or 
bottoms out. The break-away structure may also utilize aspects 
of the break-away design described in U.S. Patent Application 
Serial No. 10/102,060^ filed March 20, 2002, by Arrez et al . , 
which is hereby incorporated by reference in this description. 
[00036] To maintain proper alignment of the upper and lower 
portions of the lift arm, the lower portion 56 carries an 
alignment block 8 6 on its outer face that abuts the end of the 
upper portion of the lift arm. As can be appreciated, the 
alignment block 8 6 also permits rotation of the carriage about 
the pivot in only one direction, counter-clockwise as seen in 
Fig. 10, thus providing greater support for the lower portion of 
the lift arm when it moves towards inverted position as it lifts 
a refuse receptacle . 

[00037] Thus, a cart lifter has been provided that represents 
a significant advance. While the invention has been shown and 
described in terms of a preferred embodiment, it should be 
realized that are many modifications, substitutions and 

alterations possible without departing- -from the scope of the 

claims. For example, the face plate need not be a continuous 
plate, and other face plate and carriage arrangements may be 
employed in keeping with the present invention. 


